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Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized muiti-frequency antenna which excellently 
operates in a plurality of frequency bands. SOLUTION: The present invention relates to 3 multi- 
frequency antenna Including a ground plate, a matching plate connected to the ground plate via a 
power feeding point, and a first arm and a second arm extending from the matching plate, and 
being characterized in that a portion of at least one of the first arm and the second arm Is formed 
in a meander shape, the first arm is constituted of four portions of first to fourth portions provided 
in order from the matching plate to a distal end side, the second arm is constituted of totally four 
portions of a snared portion that is the first portion of the first arm, and first to third portions 
provided in order from the shared portion to a distal end side, the second portion of the first arm 
and the fourth portion of the first arm face each other, the first portion of the second arm and the 
third portion of the second arm are arranged while facing each other, and the first arm and the 
second arm are provided in the same direction. 




JPO Machine translation abstract: 
(57)&bsiract 

SUBJECT Offer of the small muitifrequency antenna which operates good in two or more frequency 
bsnds. 

Means for Soiutionft has a cope plate, a matching board connected to this cope plate via the 
feeding point, and the 1st arm and the 2nd arm which extended from this matching board, A part 
of 1st arm and at least one 2nd arm are formed In the shape of a meander, and the 1st arm, 
Comprise four portions of the 1st portion - the 4th portion which were provided In order towards 
the tip side from a matching board, and the 2nd arm. Use the 1st portion of the 1st arm as a public 
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ares, and it comprises a total of four portions of the 1st portion - the 3rd portion which were 
provided in order towards the tip sice from this including this, A muitifrequency antenna, wherein 
the 2nd portion of the 1st arm and the 4th portion of the 1st arm counter, and the 1st portion of 
the 2nd arm and the 3rd portion of the 2nd arm counter, and are arranged and the 1st arm and 
the 2nd arm are provided in the same direction, 
Chosen drawing Drawing 1 



Ctasm(s) 
Claim 1 

It has a cope piate, a matching hoard connected to this cope plate via the feeding point, and the 

1st arm and the 2nd arm which extended from this matching board, 

A part of 1st arm and at feast one 2nd arm are formed in the shape of a meander, 

The 1st arm comprises four portions of the 1st portion - the 4th portion which were provided in 

order towards the tip side from a matching board, 

The 2nd arm uses the 1st portion of the 1st arm as a public area, and it comprises a total of four 
portions of the 1st portion - the 3rd portion which were provided in order towards the tip side from 
this including this, 

The 2nd portion of the 1st arm and the 4th portion of the 1st arm counter, and the 1st portion of 

the 2nd arm and the 3rd portion of the 2nd arm counter, and are arranged, 

And a muitifrequency antenna., wherein the 1st arm and the 2nd arm are provided in the same 

direction. 

Claim 2 

The 1st arm is used for control with dominant mode by the side of a low frequency wave, and 
higher mode, 

The 2nd arm is used for adjustment of dominant mode by the side of high frequency, 
A bend line which divides each portion of the 1st arm and the 2nd arm adjusts an Interval of each 
node, an< is set as a position which can control an interval of 

resonance frequency. 

And the muitifrequency antenna according to claim 1 setting up the size of each portion of the 1st 
arm and the 2nd 'arm able to add the low frequency wave side higher mode and dominant mode by 
m cy, and extending a zone by the side of high frequency be possible. 

Claim 3 

The muitifrequency antenna according to claim 1 or 2, wherein a radiant element of an antenna 
comprises a 24.3mmx20mmx4mm size. 
Claim 4 

Frequency of f om and GPS for frequency of GSM f GPS , Frequency of f DCS and PCS for frequency of 
DCS < v. * of UMTS Into f u?u1TS and 880 f,r>/<- f^< -95CMHr 1570 

MHz<-f GPS < = l5SQMHz, 1710 MHz< = f Dr ^< = 1785MHz, The muitifrequency antenna according to 
anyone i 3 chara te <zec a^b i ge r atio VSWR<^3,5 

in 1850 MHz <--f pcc .< = 1910MHz and 1920 MHz<==f UMTS <= 2170MHz. 
Claim 5 

Are a monopole versus an antenna and the length of gw and the 1st portion of the 1st arm for gL 
and cope plate width feedl, cope plate length When width of the 1st portion of the 1st arm Is set 
to feedw, a size of these each part, The muitifrequency sr\innna according to any one of claims 1 to 
4 filling a relation (40 mm<==gL<~15Grnm, 30 mm<=gw<=60mm ( 5 mm<=feedt<==40mm, and 
0.1 mm < - feedw< = 5mm } . 
Claim 6 

it is a monopole versus an antenna, 

2nd partial length GSMof 1st armlL is 15 mm<=GSMlL<-30mm, 
2nd partial width GSMof 1st arrnlw is 0,5 mm<=GSMlw< = 5mm, 
3rd partial length GSMof 1st arm2L is 1 mm< = GSM2L<^ 10mm, 
da ddti iSMof 1st arm2w is 0 5mmGSM2.w<^5rnm, 
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4th partial length GSMof 1st armSL is 15 mm< =GSM3t< = 30mm, 
Ith part a dt i GSMof Is: arm3w is I mm < = GSM 3w < ~ iOmm, 
1st f rtla lengt :Sof 2nd armlL s 10 mm<*DCSlL<»20mm, 
1st partial width DCScf 2nd armlw is 0.5 mm<=DCSIw<*Smm, 
2nd'partlaf length DCSof 2nd arm2L is i mm<=DCS2L<^i0mm, 
2nd partial width DCSof 2nd arm2w is 0.5 mm< = DCS2w<*=5mm, 
3rd partial iength DCSof 2nd armSL is 10 mm<=DCS3L<=20mm, 
3rd partial width DCSof 2nd arm3w is I mm < = DCS3w< = 10mm, 
An antenna of claims 1-5 filling 
Claim 7 

It is a monopcie versus an antenna, 

The 4th portion of the 1st arm is formed in the shape of a meander, and the line width siitGSM of 
this meander-like conductor 0 <=siitGSM<-lmm> The multifrequency antenna according to any 
one of claims 1 to 6 with which the interval spaceGSM of a meander-like conductor is characterized 
by filling a relation which is 0 <=spaceGSM<«lmm. 



Detailed Description of Uie XftvenUon 
Field of the Invention 

This Invention relates to the multifrequency common cellular-phone monopole antenna which uses 
meander street;.; re especially about a multifrequency antenna suitable as antennas for held radios, 
such as a oortnh v - - ephone which operates with two or more frequency bnnjs, • ne frequency 
bands of the purpose of the multifrequency antenna of this invention are GSM (320 MHz) / GPS 
(1575.42 M 2 } ; DCS (1795 MHz) / PCS (1920 MHz) / UMTS (2045 MHz), for example. 
\ ckg id - '.ho Irsyesmtsosrs 
0002 

Before, the thing of va-sous methods iS proposed as antennos J m h d ra< sen as a porta ok 

>hone. For example, the flat-surface reverse F antenna is indicated by the 1 - s 

1 and 2. The helical antenna is indicated by the patent documents 1. The monopole antenna is 
indicated by the nonpatent literatures 3-6, 

Nonpatent literature 1 K. Taga and "Analysis of. planar inverted-F -antennas, and antenna dessgn 
for. portable, radio, equipment* "Analysis, Design, and Measurement of Small and Low Profile 
Antennas, K. Hirasawa and M. Haneishi, Eds. Boston, MA: Artech, 1992, eh. 5. 
Nonpatent literature 2 H, -J. Lee and S.-H. Cho, J. -K. Park Y.-H. Cho, J. -M. Kim and K-H, Lee, 
end 3 -S i Y ee < n a? J fee compact quad-band, planar sternal antenna for mobile 
hand-sets/ln Proc! IEEE Antennas Propsg. Int. Symp,, Hawai, USA, 2007, pp. 2045-2048. 
Patent documents 1 3P,2.003-37426,A 

Nonpatent literature 3 K-L Wong and Very ow-pohle monopo i 
antennas" Planar antenna for wireless, communications, Hoboken, New Jersey: John Wiley & Sons, 
2003,, ch, 3 

Nonpatent literature 4 H. -C. Tung and T.-F. Chen, C. -Y. Chang and C.-Y. Lin, and T.-F. Huang 

and "Shorted, monopole antenna for. curved shape phone housing in clamshell phone, "in Proc. 

IEEE Antennas Propag. Int. Symp., Hawai, USA, 2007, pp. 1060-1063. 

Nonpatent literature S Y. -W. Chi and K-L. Wong and "Printed dual-band, loop antenna for 

mobile phone application, "in Proc. IEEE Antennas Propag. Int. Symp., Hawai, USA, 2007, pp. 3576- 

3579. 

Nonpatent literature 6 H. Deng and Z. Feng, "A tr o e-oand co; ij j 

mobile handsets f ' : ;n Proc. IEEE Antennas Propag, Int. Symp., Hawai, USA, 2007,pp. 2069-2072. 

Description of the Invention 

Problem (s) to be Solved by the Invention 

SO©3 

j md c . - ses be two or more frequency bands. 

For example, in the PDC method {Personal Digital Cellular telecommunication system) in Japan. Are 
- - tQO KHz hands (810 to 956 MHz), and 1.4 GHz bands (1429 to 1501 MHz), and in the digital 
cellular system in the U.S. As an AMPS (Advanced Mobile Phone Service) method, 900 MHz bands 
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(824 to 894 MHz}, 1.8 GHz bands (1850 to 19S0 MHz) are used at least as a PCS (Persona! 
Communication Service) method. In Europe,, as a GSM (Globes System for Mobile communicator's) 
method., a 900 HK? belt (880 to 950 MHz.;, .1.8 GHz bands (2 710 to 1880 MHz) are used as a DCS 
(Digital Cellular System) method. In addition, 2.0 GHz bands (1920 to 2170 MHz) are used as a 
UMTS (Universal Mobile Telecommunications System) method., and the 2,4GHz bandwidth (2400 to 
2500 MHz) is used as a Bluetooth method. Thus,, two or more frequency bands are used because 
use freouencv runs short by the increase in a member in one frequency band. 
0804 

Thus, it is necessary to carry the antenna which operates with two or more frequency bands in field 
radios, such as a portable telephone which receives or transmits two or more frequency bands. 
Then, he was trying to build a flat antenna and the chip antenna of a snug product in the inside of 
a walkie-talkie case other than the main antennas conventionally as an antenna which operates on 
two or more frequency. However, in such a structure, the antenna took the volume inside a walkie- 
talkie case, and the miniaturization of a field radio had a problem that it was not suitable. When a 
user grasps a field radio, there is also a problem of the ratio with which the antenna to build in is 
covered by hand being large., and degrading the antenna characteristic at the time of field radio 
use. 
©OSS 

In order to realize the antenna which fills such a demand, 1 wavelength antenna for 4 minutes is 
Seeding, However, when using PIFA (Planar Xnverted-Fantenna, reverse h flat antenna) which is 
indicated by the nonpatent literatures 1 and 2, the rise of the weight and size of the substrate for 
supporting an antenna, and a price poses a problem towards spread. 

When using the helical antenna currently indicated by the patent documents 1, the influence which 
asks a user decreases to some extent, but size is large and it is difficult to build in a field radio. 

Although the monopole antenna currently indicated by the nonpatent literatures 3-6 is a structure 
attractive as an antenna carried in a field radio with a thin shape, size is large and It is difficult to 
build in a field radio. In addition, the antenna which can cover two bands is proposed as indicated 
by the nonpatent literatures 3-5, but use frequency is insufficient in this case in a frequency band. 
0006 

This invention Is made In view of said situation, and aims at offer of the small multifrequency 
antenna which operates good in two or more frequency bands. 
Mearss for Solving the Problem 
0009 

In order to attain said purpose, this Invention has a. cope plate, a matching board connected to this 
cope plate via the feeding point, and the 1st arm and the 2nd arm which extended from this 
matching board, 

A part of 1st. arm ana at east one 2nd arm are formed t the shape of a n eander. 

The 1st arm comprises four portions of the 1st portion - the 4th portion which were provided in 

order towards the tip side from a matching board, 

The 2nd arm uses the 1st portion of the 1st arm as a public area, and it comprises a total of four 
portions of the 1st portion - the 3rd portion which were provided in order towards the tip side from 
this Including this. 

The 2nd portion of the 1st arm and the 4th portion of the 1st arm counter, and the 1st portion of 

the 2nd arm and the 3rd portion of the 2nd arm counter, and are arranged, 

And a multifrequency antenna, wherein the 1st arm and the 2nd arm are provided in the same 

direction Is provided. 

osio 

The 1st arm is used for control with dominant mode by the side of a low frequency wave, and 
higher mode in a multifrequency antenna of this invention, 

The 2nd arm is used for adjustment of dominant mode by the side of high frequency, 

A bend line which divides each portion of the 1st arm and the 2nd arm adjusts an interval of each 

dominant mode and higher mocie, and is set as a position which can control an Interval of 

re so n a nee f re q u e n cy , 

And as for a size of each portion of the 1st arm and the 2nd arm, It Is preferred to be set up it to 



http://mincsoft7.roinesoft.Rei/PDF/Ml'JP2009044518.htrn 



1/26/2010 



PatentOrder MI" 



Page 6 of 14 



be possible to add the low frequency wave side higher mode end dominant mode by the side of 

high frequency, and to extend a zone by the side of high frequency be possible, 

0011 

In a muitifrequency antenna of this invention, it is preferred that a radiant element of an antenna 

comorssed a 24.3mmx20mmx4mm size. 

0012 

In a muitifrequency antenna of this invention, frequency of GSM f GSM , Frequency of f GPS and DCS 
for frequency of GPS f DCS ., Frequency of f pcs and UMTS is made into f iJMTS for frequency of PCS, 880 
MH.z< = f eSM <^960MHz, "l57Q MHz<=f GPS <^X580MH2, In 1710 MHz<-f 0CS < = 1785MHz, 1850 
MH2<=f PGS <=1910MHz, and 1920 MH2<-f UHTS <===2170HHz f it lis preferred that it is less than 
voltage standing wave ratio VSWR< = 3«5. 
00 13 

In a muitifrequency antenna of this invention, are a monopoie versus an antenna and cope plate 
length ol, When width of feedL and the 1st portion of the 1st arm is set cope plate width to 
feedw for the length of gw and the 1st portion of the 1st arm, It is preferred that a size of these 
each part fills a relation (40 mm<=QL<==150mm, 30 mm<=gw< = 60mm, 5 mm< = FeedL<===40mm, 
and 0.1 mm<=feedw<=5mm). 
0014 

In a muitifrequency antenna of this invention, if is a monopoie versus an antenna, 
2nd partial length GSM of 1st armlL is 15 mm<=GSMlL<-30mm ( 
2nd partial width GSMof 1st armlW is 0.5 mm<=GSMlw<*Smni, 
3rd partial length GSMof 1st arm2L is 1 mm<=GSM2L.< -dtQmm, 
3 d tart i mth ( Mot 1st am 2w is 0,SmmGSM2v 
4th partial length GSMof 1st arm3L is 15 mm<=GSM3L<=30mm, 
4th partial width GSMof 1st arm3w is 1 mm<==GSM3w<-10mm, 
1st partial length DCSof 2nd armlL is 10 mm<^DCSll<==20rnm, 
?CS f 2nd armiw is 0.5 mm<~DCSlw<-=5mm f 
2nd' partial length DCSof 2nd arm2L is 1 mm<==DCS2L<=I0mm, 
2nd -partial width DCSof 2nd arm2w Is 0,5 mm<=DCS2w<-Smm, 
3rd partial length DCSof 2nd arm 31. Is 10 mm<»DCS3L<«20mm, 
3rd partial width DCSof 2nd arm3w Is i mm< «DCS3w <: = 10mm, 
it is preferred to fill ******, 

o©is 

In a muitifrequency antenna of this invention, It is a monopoie versus an antenna, 

it is preferred that the 4th portion of the 1st arm is formed in the shape of a meander, and the: line 

width ssitGSM of this meander-like conductor fills, a relation whose interval spaceGSM of 0 

<-sHtGSM< = lmm and a meander-like conductor is 0 <=spaceGSM<~lmm. 

Effect of the Invention 

S&I6 

The matching board by which the muitifrequency antenna of this invention was connected to the 
cope plate and this cope plate via the feeding point, Have the 1st arm and the 2nd arm which 
extended from this matching board, and a part of 1st arm and at least one 2nd arm are formed in 
the shape of a meander, and the 1st arm, Comprise four portions of the 1st portion ~ the 4th 
portion which were provided in order towards the tip side from the matching board, and the 2nd 
arm, Use the 1st portion of the 1st arm as a public area, and it comprises a total of four portions of 
the 1st portion - the 3rd portion which were provided in order towards the tip s d-. h rm this 
including this, Since it is what was considered as the composition with which the 2nd portion of the 
1st arm'and the 4th portion of the 1st arm counter, and the 1st portion of the 2nd arm and the 3rd 
portion of the 2nd arm counter, and are arranged, and the 1st arm and the 2nd arm are provided 
in the same direction, A miniaturization is possible and it becomes possible to have sufficient 
radiation property by a muitifrequency zone, 
Best Mode of Carrying Out the Invention 

Hereafter, the embodiment of this invention is described with reference to drawings, 

e im ar tenna * ih s im ention, 
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drawing i (a) is a top view of the muitifrequency antenna 1, and (b) is a perspective view. The 
numerals 1 a muitifrequency antenna and 2 a cope plate and 3 among this figure A matching 
board, As for the feeding point and 5, the 1st portion of the 1st arm and 5b for 4 the 1st arm and 
5a The 2nd portion of the 1st arm, As for the 2nd arm and 6a, the 2nd portion of the 2nd arm and 
6c of the 1st portion of the 2nd arm and 6b are the 3rd portion of the 2nd arm the 4th portion of 
the 1st arm that 5c was formed in the 3rd portion of the 1st arm, and was formed in the shape of a 
meander 5 d, and 6. 

rhe m 1 x >a d 3 bv w i t^e r.ji: 'He 'Ulct.s embed nr-e^t was connected to 

the cope piste 2 and the cope plate 2 via the feeding point 4., It has the 1st arm 5 and the 2nd arm 
6 which extended from this matching board 3, and a part of 1st arm 5 and at least one 2nd arm 6 
(this illustration Sd of the 4th oortlon of the 1st arm) are formed in the shape of a meander. The 
1st arm 5 comprises four which were provided in order towards the tip side from the 
matching board 3 / the 1st portion - the 4th portion Sa-Sd portions., and the 2nd arm 6, t he 
1st portion 5a of the 1st arm is used as a public area, and it comprises a total of four portions of 
the 1st portion - the 3rd portion 5a-6c which were provided n roe t w; c s th tip >ide ' c r this 
including this. The 2nd portion 5b of the 1st arm and 5 d of the 4th portion of the 1st arm counter 
among arm each portion, and the 1st portion 6a of the 2nd arm and the 3rd portion 6c of the 2nd 
arm counter, and are arranged, and are provided in the direction with same 1st arm 5 and 2nd arm 
6. This muitifrequency antenna 1 is constituted using the perfect conductor. 

In the muitifrequency antenna 1 of this embodiment, the 1st arm 5 is used for control with the 
dominant mode bv the side of a low frequency wave, and higher mode, and the 2nd arm 6 has the 
composition of being used for adjustment of the dominant mode Py the side of high frequency, she 
bend line 7 which divides each portion of the 1st arm 5 and the 2nd arm 6, Adjust the inter/as o? 
each dominant mode and higher mode, and t. « - 

of resonance frequency, and and the size of each portion of the 1st arm > a c sp!i s > 11 !S 

b c to add he low frequ rev wav a sid< nighe node and the c am lar t >ode by 
the side of high frequency, and extending the zone by the side of high frequency be possible, 
0020' 

In the .muitifrequency antenna 1 of this embodiment, the frequency of GSM f GSM , The frequency of 

f roc and DCS for the frequency of GPS f 0cs . Frequency of f pcs and UMTS Is made into f mrs for the 

frequency of PCS, 880 MHz<»f GSM <=960MHz, 1570 MHz<«f GPS <*= 1580MHz, In 1710 

MHz< = f oo; <- 1785MHz, 1850 MHz<=f pcs <-19I0MHz, and 1920 MHz<-f UMTS < -2170MHz, it Is 

preferred that it is less than voltage standing wave ratio VSWR<-3.5, 

0CS2I 

The muitifrequency antenna 1 of this embodiment is a monopole versus an antenna, The length of 
gw and the 1st oortlon of the 1st arm for gl and cope piate width feed!.., cope plate length When 
width of the 1st' portion of the 1st arm is set to feedw, it is preferred that the size of these each 
part fills a relation (40 mm<=gl<-150mm, 30 mm<-gw<=60mm, S mm<=feedL<==40miri, and 
0.1 mm <•- feedw <= 5mm), 
0022 

In the muitifrequency antenna 1 of this embodiment, 
2nd partial length GSMof 1st armlL is 15 mm<=GSMlL<=30mm, 
2nd partial width GSMof 1st armlw is 0.5 mm<=GSMlw<«bmm, 
3rd partla th GSM c srm2l is 1 mm< ■=GSM2L<~10mm, 

SMof 1st arm2w s O.SmmGSM2w< = 5mm, 
4th partial length GSMof 1st arm3L is 15 mm<-GSM3L< = 30mm, 
4th partial width GSMof lstarm3w Is 1 mm< -GSM3w< = 10mm, 
1st partial length DCSof 2nd armlL is 10 mm<-DCSiL<-20mm, 
1st partial width OCSof 2nd armlw is 0.5 mm<-DCSlw<=5mm, 
DCSe 2 arm2L is u =DCS2 0 r\ 
2nc 3a : ) 2nc a ^w sQb mm<-DCS2w<-bmm, 

artia length DCSof 2nd arm3L >s 10 mm< = DCS3t< = 20mm, 
3rd partial width DCSof 2nd arm3w is 1 mrn< = DCS3w<-10mm, 
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It Is preferred to fill ******. 
0023 

In the mult! frequency antenna I of this embodiment, t ss prel irn iat 5 the 4th portion of 
the 1st arm is formed in the shape of a meander, and the sine width slitGSM of this meander-like 
conductor fills the relation whose interval spaceGSM of 0 <-sntGSM< = imm and a meander-like 
conductor is 0 <-spaceGSM<=imm. 
0024 

It Is usinq the two arms 5 and 6, and the muitifrequency antenna I of this embodiment can 
generate 2 resonance, it is using the matching board 3 and can extend the zone by the side of high 
frecuency, 
0025 

Using the 1st arm 5, the muitifrequency antenna 1 of this embodiment controls the dominant mode 
and higher mode by the side of a iow frequency wave, and it becomes possible to adjust the 
dominant mode by the side of high frequency by using the 2nd arm 6. It is a position of the bend 
line 7 of the 1st arm 5 and the 2nd arm 6, and the interval of each dominant mode and higher 
mode can be adjusted, and it is possible to control the interval of resonance frequency. By using 
those two arms 5 and 6, it is possible to add the higher mode by the side of a iow frequency wave 
and the dominant mode by the side of high frequency, and the zone by the side of high frequency 
can be extended. It does not care about changing the position of the 1st arm 5 and the 2nd arm 6. 

Sir - e - niaturized ante - a wavelen i is too 

large, in the muitifrequency antenna 1 of this embodiment, the antenna Is miniaturized by having 

used meander structure for S d of the 4th portion of the 1st antenna. 

Example 

0027 

The multii equency a ia 4 tereal r itte a t antenna hovvi < awing 2 was 
produced. The important section enlarged drawing with which drawing 2 (a) expresses the 
perspective view of an antenna, and (b) expresses each part of an arm, and (c) are the top views 
In the state where each arm was developed. The antenna produced by this example is the same 
structure as the antenna 1 of drawing 1 mentioned above. 
Identical codes are given to the same component:. 



The whole size of the antenna of this example Is 24,3mmx20mmx4mm. The size of the used cope 
plate 2 was set to gL-- mmxgw-40mm of a value typical as a portable telephone, A detailed size 
is summarized in Table I and described. 

mis 
Ta ble l 

For drawings please ref origins! dc 



01530 

The characteristic of the produced antenna was investigated using the above parameter. 
Drawing 3 shows an S parameter. This figure shows that 2 resonance is performed In GSM900 of a 
frequency band and the band (DCS, PCS, UMTS) of 3G which are made into the purpose expressed 
with the wavy line. If the standard of VSWR<3.5 is assumed, the bandwidth of 900 MHz bands 
(920-MHz center) and the band (it is a 1920-MHz center here) of 3G will be 87.3 MHz and 856.2 
MHz,, respectively. A detailed result is summarized in Table 2 and described. 
0031 
Table 2 

Fo dra as« refe the c k tsl exsment 
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Drawing 4 expresses the matching states of an antenna. From this figure., resistance (925 MHz and 
1995 MHz) and a reactance, respectively R inS2SMHz -40.29ohm f It turns out that they are 
R <ni99SMH^S6-64ohm f X in92SMH2 -2.16ohm, and X ini99SMHl «1.52obm. 
0033 

Drawing 5 (a) - (e) shows the radiation property (;ns;de of a vertical plane) of an antenna in yz fiat 
surface of this antenna, and drawing 6 (a) - (e) shows the radiation property (inside of the level 
surface) of a mienm i e xy plane of an antenna The frequency of the va se fron w h S 
parameter has fallen most shows the radiation property of an antenna. 

The peak gain values in each zone acquired from the result of drawing 5 are summarized in Table 
3, and are described. 
©034 
Tals^e 3 

For drawings please refer to trie original document. 



0035 

The result of drawing 5, drawing 6, and Table 3. .shows that this antenna is available by each zone 
Of GSM (920 MHz) /GPS (1575.42 MHz) / DCS (1795 MHz) / PCS (1920 MHz) / UMTS (2045 MHz). 

Drawing 6 shows that the antenna of this example has the near characteristic of a monopoie. 

Brief Description of the Drawings 

©03® 

Drawing I The embodiment of the muitifrequency antenna of this invention is shown, (a) is a top 
view of a rrmltifrequency antenna and (b) is a perspective view. 

Drawing 2The important section enlarged drawing with which the muitifrequency antenna 
produced in the example concerning this invention is shown, (a) expresses the perspective view of 
an antenna and (b) expresses each part of an arm, and (c) are the top views in the state ■'■Where, 
each arm was developed. 

Drawing 3 He Is Graf who shows the S parameter of the antenna of an example. 
Drawing 4 He Is Graf showing the matching states of the antenna of an example. 
Drawing Sin yz flat surface of this antenna, it Is a graph which shows the radiation property 
(inside of a vertical plane) of an antenna. 

Drawing Sin the xy plane of an antenna, it is a graph which shows the radiation property (inside 
of the level surface) of an antenna. 
Description of Notations 
$03? 

1 — The feeding point, 5 / — The 1st arm, — A muitifrequency antenna, 2 -• A cope plate, 3 — 
A T-a ling board, 4 5a — The 4th ocsrtiors of the 1st arm, 6 / The 2nd arm, 6s / — The 
1st portion of the 2nd arm, 61s / — The 2nd portion of the 2nd arm, Sc / The 3rd 
portion of the 2nd arm, 7 / ~ Send line- -~ The 1st portion of the 1st arm, 5b -- The 2nd 
portion of the 1st arm, 5c - The 3rd portion of the 1st arm, 5d 



Field of the Invention 

This Invention relates to the muitifrequency common cellular-phone monopoie antenna which uses 
meander structure especially about a mi tifrequen 1 >as for held radios, 

such as a portable telephone which operates with two or more frequency bands, etc. The frequency 
bands of the purpose of the muitifrequency antenna of this invention are GSM (920 MHz) / GPS 
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(1575,42 MHz) / DCS (1795 MHz) / PCS (1920 MHz} / UMTS (2045 MHz), for example. 



Background of the Invention 

Before, the thing of various methods is proposed as antennas for field radios, such as a portable 
telephone. For example, vhe flat-surface reverse F antenna is indicated by the nonpatent literatures 
1 and 2. The helical antenna is indicated by the patent documents 1. The monopoie antenna is 
indicated by the nonpatent literatures 3-6. 

Nonpatent literature I K, Taga and "Analysis of. planar inverted- F antennas, and antenna design 
for. portable, radio, equipment, "Analysis, Design, and Measurement of Small and Low Profile 
Antennas, K. Hirasawa and M. Haneishs, Eds, Boston, MA: Artech, 1992, eh. 5. 
Nonpatent literature 2 H. -J, Lee and S.-H, Cho, J. ~K. Park Y.-H. Cho, J. -M. Kim and K-H. Lee, 
and j. S. 1. Y. Lee. Kim and "The compact quad-band, planar sterna! antenna for mobile 
handsets," in Proc. IEEE Antennas Propag. Int. Symp., Hawai, USA, 2007, pp. 2045-2048. 
Patent documents 1 JP,2003-37426,A 

Nonpatent literature 3 K-L. Wong and "Very-low-prof iie monopoies for interna! mobile phone 
antennas" Planar antenna for wireless, communications, Hoooken, New Jersey: John Wsiey & Sons, 
2003, ch. 3 

Nonpatent literature 4 H. -C Tung and T.-F. Chen, C. -Y. Chang and C.-Y. Lin, and T.-F. Huang 

and "Shorted, monopoie antenna for. curved shape phone housing in clamshell phone, "m Proc. 

IEEE Antennas Propag, Int. Symp., Hawal, USA, 2007, pp. 1060-1063. 

Nonpatent literature 5 Y. -W. Chi and K-L Wong and "Printed dual-band, loop antenna for 

mobile phone application," in Proc. IEEE Antennas Propag. Int. Symp., Hawal, US.A,2007, pp. 3576- 

3579. 

Nonpatent literature 6 H. Deng and Z. Feng, "A triple-band compact, monopoie antenna for 
mobile handsets/in Proc. IEEE Antennas Propag. Int. Symp., Hawai, USA, 2007,pp, 2069-2072, 



Effect of the Irsventsors 

mm 

The matching board ~.y whic 

cone plate and this cope plate via the feeding point, Have the 1st arm and the 2nd arm which 
extended from this matching board, and a part of 1st arm and at least one 2nd arm are formed in 
the sha 3e of a a an se 1st arm Camp so *our portions of the 1st portion - the 4th 

portion which wards the tip side from the n a! J ng bo^ c and tre "rd 

arm, Use the 1st portion of the 1st arm as a public area, and It comprises a total of four portions of 
the 1st portion - the 3rd portion which were provided in order towards the tip side from this 
including this. Since if. Is what was considered as the composition with which the 2nd portion of the 
1st are-Tarn' : f v.o don of the 1st arm counter, and the 1st portion of the 2nd arm and the 3rd 
portion of the 2nd arm counter, and are arranged, and the 1st arm and the 2nd arm are provided 
In the same d ■• :oi * n sia ati n s assibie and t becomes possible to have sufficient 
radiation property by a multifrequency zone. 



Example 
.©02? 

The. multifrequency antenna (it Is hereafter written as an antenna.) shown in drawing 2 was 
produced. The important section enlarged drawing with which drawing 2 (a) expresses the 
perspective -m of a < \tt ma, a~d (b expresses each part of an arm, and (c) are the top views 
in the state where each arm was developed. The antenna produced by this example is the same 
structure as the antenna 1 of drawing 1 mentioned above, 
jj codes are give the san 
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0©2S 

The whole size of the antenna of this example Is 24,3mmx2Qmmx4mm. The size of the used cope 
plate 2 was set to gL=70 mmxgw=40mm of a value typical as a portable telephone. A detailed size 
is summarized in Table i and described. 
0029 
Tabte 1 

For drawing? please refer lo the original document 



The characteristic of the produced antenna was investigated using the above parameter. 
Drawing 3 shows an S parameter. This figure shows that 2 resonance is performed in GSM9Q0 of a 
frequency hand and the band (DCS, PCS, UMTS) of 3G which are made into the purpose expressed 
with the wavy line. If the standard of VSWR<3.5 is assumed, the bandwidth of 900 MHz bands 
(920-MHz center) and the band (it is a 1920-MHz center here} of 3G wiii be 87,3 MHz and 856.2 
MHz esoectiv > A detailed result s st t Tsarlzed in Table 2 and described. 
0031 
Table 2 

mt i,i i m - - tt f document 



6034 

Drawing 4 expresses the matching states of an antenna. From this figure, resistance (925 MHz and 
1995 MHz) and a reactance, respectively Rj n92SMH2 «4Q.29bhm> It turns out that they are 

R lnl995MH!! as66 " 640hm ' X ln«5MH 2 as2 ' 16ohm ' and X lni995MHz ssl - 52 ° hm ' 
0033 

Drawing S (a) - (e) shows the radiation property (inside of a vertical plane) of an antenna in yz fiat 
surface of this antenna, and drawing 6 (a) - (a) shows the radiation property (inside of the level 
surface) of an antenna in the xy plane of an antenna. The frequency of the value from which the 5 
parameter has fallen most shows the radiation property of an antenna. 

The peak gain values in each zone acquired from the result of drawing 5 are summarized in Table 
3, and are described, 
0634 
Table 3 

or draw r to the t i 



0035 

Thp result of drawing 5, drawinq 6, and Tabic 3 shows that this antenna is available by each zone 
of GSM (920 MHz) / GPS (15?5~42 MHz} / DCS (1795 MHz) / PCS (2920 MHz) / UMTS (2045 MHz). 

Drawing 6 shows that the antenna of this example has the near characteristic of a monopole. 



Problem (s) to be Solved by the Invention 
6©03 

Generally let the frequency bands which a cellular system uses be two or more frequency bands. 
For example, in the FDC method (Personal Digital CeUuiar telecommunication system) in Japan. Are 
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using 800 MHz bands (S10 to 956 MHz}, and 1.4 GHz bends (1429 to 1501 MHz), and in the digital 
cellular system in the U.S. As an AMPS (Advanced Monde Phone Service) method, 900 MHz bands 
(824 to 894 MHz), 1,8 GHz bands (1850 to 1990 MHz) are used at least as a PCS (Personal 
Co~n, \-ation St'vce* motion . Ej ^ . ^ "lcOoi^j 

metood, a Q0C"-^w -it 80 to 960 MHz), 1.8 GHz bands 1710 t S t «isedasaDCS 
(Digital Cellular System) method. In addition, 2.0 GHz bands (1920 to 2170 MHz) are used as a 
UMTS (Universal Mobile Telecommunications System) method, and the 2,46Hz bandwidth (2400 to 
2500 MHz) is used as a Bluetooth method. Thus, two or more frequency bands are used because 
use freesuency runs short by the increase In a member in one frequency hand. 

Thus, It is necessary to carry the antenna which operates with two or more frequency bands in field 
radios., such as a portable telephone which receives or transmits two or more frequency bands. 
Then, he was trying to build a flat antenna and the chip antenna of a snug product in the inside of 
a walkie-talkie case other than the main antennas conventionally as an antenna which operates on 
two or more frequency. However, in such a structure, the antenna took the volume inside a walkie- 
talkie case, and the miniaturization of a field radio had a problem that it was not suitable. When a 
user grasps a field radio, there is also a problem of the ratio with which the antenna to build in is 
covered by hand being large, and degrading the antenna characteristic at the time of field radio 
use. 

In order to realize the antenna which fills such a demand, 1 wavelength antenna for 4 minutes is 
leading. However, when using PIFA (Pianar Inverted -Fantenna, reverse F flat antenna) which is 
indicated by the nonpatent literatures i and 2, the rise of the weight and size of the substrate for 
supporting an antenna,, and a price poses a problem towards spread. 

mm 

When using the helical antenna currently indicated by the patent documents i, the influence which 
asks a user decreases to some extent, but size \s large and \t ts d«fficult to build in a field radio, 

mm 

Although the monopoie antenna currently indicated by the nonpatent literatures 3 -6 is a structure 
attractive as an antenna carried in a field radio with a thin shape, size is large and it is difficult to 
build in a field radio. In addition, the antenna which can cover two bands is proposed as indicated 
by the nonpatent literatures 3-5, but use frequency is insufficient in this case in a frequency band. 
SOTS 

This invention is made in view of said situation, and alms at offer of the small multifrequency 
antenna which operates good in two or more frequency bands. 



Means for Solvirs§ t^se Problem 
OCTOS 

In order to attain said purpose, this invention has a cope plate, a matching board connected to this 
cope plate via the feeding point, and the 1st arm and the 2nd arm which extended from this 
matching board, 

A part of 1st arm and at least one 2nd arm are formed in the shape of a meander, 

The 1st arm comprises four portions of the 1st portion the 4th portion which were provided In 

order towards the tip s;de from s matching hoard. 

The 2nd arm uses the 1st portion of the 1st arm as a public area, and it comprises a total of four 
portions of the 1st portion - the 3rd portion which were provided in order towards the tip side from 
this including this, 

The 2nd portion of the 1st arm and the 4th portion of the 1st arm counter, and the 1st portion of 

the 2nd arm and the 3rd portion of the 2nd arm counter, and are arranged, 

And a multifrequency antenna., wherein the 1st arm and the 2nd arm are provided in the same 

direction is provided. 

©OiS 

The 1st arm Is used for control with dominant mode by the side of a low frequency wave, and 
higher mode in a multlfreguency antenna of this invention, 
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The 2nd arm is used for adjustment of dominant mode by the side of high frequency, 
A bend line which divides each portion of the 1st arm and the 2nd arm adjusts an interval of each 
dominant mode and higher mode, and is set as a position which can control an interval of 
resonance frequency,. 

And as for a size c~ each portion of the 1st arm and the 2nd arm,, it is preferred to be set up t to 
be possible to add the low frequency wave side higher mode and dominant mode by the side of 
high frequency, and to extend a zone by the side of nigh frequency be possible. 
00 1 1 

In a muitifrequency antenna of this invention, it is preferred that a radiant element of an antenna 

comprised a 24.3mrnx20mmx4mm size. 

0©I2 

In a muitifrequency antenna of this invention, frequency of GSM f GSM , Frequency of f GPS and: DCS 
for frequency of GPS f DCS , Frequency of f ?rs and UMTS is made into f UHTS for frequency of PCS, 880 
MHz< = f eSM <-960MHz, 1570 MHz< -f Gps <- 1580MHz, In 1710 MHz<-f 0 ~ cs <-178SMHz, 1850 
MH2<=f j ^ 5 <- 1910MHz ; and 1920 MH2<=f yMts <=2170MHz, it is preferred that it is less than 
voltage standing wave ratio VSWR< = 3,5. 
SO 13 

In a' muitifrequency antenna of this invention, are a monopoie versus an antenna and cope plate 
length gL. When width of feedl and the 1st. portion of the 1st arm Is set cope plate width to 
feedw for the length of gw and the 1st portion of the 1st arm, It is preferred that a Size of these 
each m s a e ation ( 0 ->m<==gL<=*i50mm, 30 mm<=gw<=60mm, 5 mm<=feedL<=40mm/ 
and 0,1 m m < - feed w < ~ 5m m) . 
0014 

In a muitifrequency antenna of this invention, it is/a monopoie versus an antenna, 
2nd pari a *' srmlL :s 15 mm-^ -GSMlL<-30mm, 

2nd partial width GSMof 1st armlw is 0.S mm<=<3SMlw<=.5mm, 
3rd partial length GSMof 1st arm 21. is 1 mm < «<3SM2L< «10mm, 

>PS f Is arm2w is 0.5mmGSM2w<«5mm, 
4th partial length GSMof 1st arm3t Is 15 mm< =GSM3.L<~30mm, 
4th partial width GSMof 1st arro3w is 1 mm< = 6SM3vv<^10mm, 
1st partial ienqth OCSof 2nd armlL <s 10 mm< = DCSlL< = 20rnm J 
1st partial width DCSof 2nd armlw is 0.5 mm< = DCSlw< = 5mm, 
2nd oartiaf lenath DCSof 2nd srm2L is 1 mm<=DCS2L<-10mm, 
2nd partial width DCSof 2nd arm2w Is 0.5 mm<=DCS2w<=5mm, 
3rd partial length DCSof 2nd arm3L is 10 mm< ^DCS3L<-20rnm, 
3rd partial width OCSof 2nd armSw is I mm<=DCS3w<-10mm, 
It Is preferred to fill ******, 
OCXS 

In a muitifrequency antenna of this invention, it is a monopoie versus an antenna, 

It is preferred that the 4th portion of the 1st arm is formed In the shape of a meander, and the line 

M of this meander-like conductor fills a relation whose interval spaceGSM of 0 
<=sfitGSM< = lmm and a meander-like conductor is 0 <~spaceGSM<-lrnm, 



Brief Description of the Drawings 
003S 

Drawing line embodiment of the muitifrequency antenna of this invention is shown, (a) Is a top 
view of a muitifrequency antenna and (b) is a perspective view. 

Drawing 2The important section enlarged drawing with which the muitifrequency antenna 
produced in the example concerning this invention is shown, (a) expresses the perspective view of 
an antenna and (b) expresses each part of an arm, and (c) are the top views in the state where 
each arm was developed. 

Drawing 3It is a graph which shows the S parameter of the antenna of an example. 
Drawing 4 It is a graph showing the matching states of the antenna of an example. 
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~ - vz flat surface of this antenna, it is a graph which shows the radiation property 
(inside of a vertical plane) of an antenna. 

Drawing Sin the xy plane of an antenna, it is a graph which shows the radiation property (inside 
of the level surface) of an antenna. 



Draws ng I 

For drawings, picas* refer to the original document. 

Drawing 2 

For drawings picass refer to tne original document. 

Drawmg 3 

For drawings please refer to the cnginai document. 



drawing 4 

For drawings please refer v.o the original document. 



©rawing S 

Fcr drawings please refer to roe original document. 



Draws n§ © 

Tor- drawings please refer to the origins: document. 



For drawings please refer to the original document. 
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